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are compounds of the formula (1) 



+ {0-4) 

R*-0-Ai^ A'-O-R* ^A^-O-R* 

R».0-A=-N-R*- (N-R**),-N-A*-0-R'j» nA (1) 



wheran R* and R" are Cj.iz alkyl. each of A^'^ jg a,(^y, ^i-s ^ alkenyl)-C{0). each 

of Q • IS -H.-CH3. .C2H5 or -CHzCHsCOOH: rfeO-2; i. j and each k are each 0-1 . and fi+j+k)is 0^; and n is the number 
of moles of monovalent anion A to provide zero net charge. 
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r is 0-2; 

i is 0-1 , i is 0-1 . each k is 0-1 and the sum of (^nk) is 0-4: or a 



-N-R*-N-, -N-R*-N- or -N-R**-N- 
0' Q* Q* 0* 



moiety is 

10 



-H. N-; 
\ / 
CHjCH, 



A is a monovalent anion; and n is the number of n»les of A needed to give the corrpound of formula (1) zero net 
charge. 

One embodiment of formula (1) is compounds of the formula (Q) 




wherein each of R* and R" is independently a linear, branched or cyclic alkyi group containing 2 to 12 cartwn atoms 
35 wherein no two nitrogen atoms are separated by fewer than 2 carbon atoms; 

each of A\ A^, A^. A^ and each occurrence of A* is independently straight or branched alkyl containing 2 to 4 car- 
bon atoms; 

each of R\ r2 r3, and and each occurrence of R^ is independently -H or R*C(«0)- wherein is straight or 
« branched alkyl or alkenyl containing 9 to 21 caibon atoms and 0 to 4 carbon^rbon double bonds- provided that at 
least one of R\ r2, r3, r* or R^ is B^^)-; 
each of Q\ 0^ and is -CH3. -C2H5, or - CHjCHjCOOH: 
r is 0-2; 

i is 0-1 . i is 0-1, each k is 0-1 and the sum of (i+j+k) is 1-4; or a 



-N-R*-N-, -N-R*-N- or -N-R**-N- 

$0 

nrwietyis 



CH,CH, 



3 
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A is a monovalent anion: and n is the number of moles at A needed to give the compound o( tomnjia (Q) zero net 
charge. 

Another embodiment of formula (1) is compounds wherein substituents 0\ 0^ and 0^ are not present or there is 
5 one or more substituents selected from Q\ and and any' such substituent present is -H 

Another aspect of the present invention corrprises mixtures of two or more compounds of the foreooing forrrwlas 
(1) andAw CO). 

Another aspect of the present invention corrprises liquid compositions, useful tor instance as fabric softeners, com- 
prising (a) a component selected from the group consisting of compounds of formula (1) and mixtures thereof, which 
10 may be a cation ic component selected from the group consisting of compounds of formula (Q) ard mixtures thereof; (b) 
water; arKl (c) optionally, one or more solvents or co-solvents. 

DETAILED DESCRIPTION OF THE I^A/g^JTlQN 

IS The present invention is directed to novel compounds, and particularly to advantageous liquid formulations contairv 
ing such ctmpourKls. 

PREFERRED COMPOUNDS AND CQMPORITinNR 

X As win be appreciated, a particularty prefen-ed embodiment of the present irtvention comprises rrtxtures of com- 
pourxJs con-esporuiing to formula (1). such that degrees of quatemization, or protonatton, (including unquaternized. 
unprotonated compounds), degrees of esterlfication, and chain lengths and molecular weights, of different molecules 
within the mixture wiD differ such that the respective properties can be represented as an average over alt the molecules 
present in the mixture. In such mixtures, then, properties such as the degree of quatemization can be ejipressed as 

25 average values which may lie between integer whole numbers. 

Referring to fomiula (1). the groups depicted as Q\ and represent substituents which, when present, proto- 
nate or quaternize the respective nitrogen atoms to which they are bor^Jed. While the structure of formula (1) embraces 
compourxls ranging from compounds wherein no nitrogen atom is quatemized or protonated with a con-esponding Q 
substituent, through compounds wherein every nitrogen atom is quaternized or protonated with a Q substituent. one 

30 preferred embodiment is corrpomds wherein the compound of formula (1) should be partially quatemized By 
"partially' is meant that at least one nitrogen atom on the molecule as depicted in formula (1) does not have a 0 sub- 
stituent attached to it In particular, in mixtures of compounds which are cfiamines (i.e., in formula (1). the subscriprt r is 
zero), there is on average in the mixture preferat>ly 1 -2, and more preferably 1 .5-2, quatemizing groups 0 per ttx>I acute. 
Another preferred embodiment is compounds, and mixtures thereof, in which there are no Q substituents, or oniy 

35 Q substftuerrts are present which are -H. Such Q substituents can be present in a degree such that all nifrogen atoms 
are protonated. or fewer than an nitrogen atoms are protonated ("full" and "partial 'protonation. respectively). 

The cortpounds of formula (1) may also have any of a range of degrees of esterification. As shown in formula (1). 
the degree of esterification can range from 1 to 4 for diamines, and ip to 5 or 6 for tiiamines or tetrarrines. re^ectively. 
The preferred degree of esterification. ttiat is. the total number of R* groups present, preferably ranges from 2 to 4. This 

40 is true especially for diamines, wherein a preferred degree of esterification is from 1 to 3 tor dear, translucert formula- 
iions and 3 to 4.5 for easily dispersiWe tormulations. and the more prefen^ed degree of esterification is about 2.5. Any 
desired degree of esterification can be attained by reaction between the polyhydroxy-substituted precursor and a stoi- 
chiometrically appropriate amount of the corresponding carboxylic acid(s). For instance, even a noninteger target 
degree of esterification such as 2.5 can be attained by reaction to form a mixture containing equal amounts of triester 

45 and diester. 

The respectivB R*CCO)- acyl groups can all have the same chain lengths. More preferably they have several chain 
lengths and degrees of cartx>n-caftx>n unsaturation, reflecting the fact that the fatty acyl groups can be derived from 
naturally occurring sources wtiich contain mixtures of fatty adds with differing chain lengths and differing degrees of 
carbon-carbon unsaturation. Examples of much sources include tallow fatty adds, coco fatty adds, and canola fatty 
so acids (including fatty adds derived from partially hydrogenated canola oil). 

Referring to forrnuia (1), the molecules shown can be diamines, triamines. or tetramines. For many purposes, the 
diamines are prefened. The R* bridge linking the two nitrogen atoms of the diamine can contain 2 to 12 cartxsn atoms, 
and preferably contains more than 2 carbon atoms. One particularly preferred R' group is alkyi containing 6 to 12 car- 
bon atoms, such as linear hexamethylene. Other useful groups can contain up to 1 0 carbon atoms between the nitrogen 
55 atoms, or anywhere from 3 to 1 0 cartxwi atoms presenting straight or branched alkyl structures. 

The various moieties depicted at formula (1) as A^'^ can each, independently, be ethyl, propyl (straight or 
branched) or butyl (sti-aight or branched). Preferably, each of the A^'* groups present is tiie same, for ease of synthesis. 
It is also preferred that each of A^'* is ethyl or propyl (espedally isopropyt). 

Further preferred embodiments of compounds of formula (1) are described herein with respect to the various for- 
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mutation capabilities of the products of this invention. 

The corrpoumJs of formula (1). when quatemized and/or protonated to any degree. Indude a monovalent anion A 
which is present in a number of moles equal to the total positive charge of the nitrog entertaining cation. The anion A 
can be any anion wNch rs not deleterious to the properties of the overall compound. Preferred examples include haWe 
5 anions, particularty cWoride; as well as methyl sulfate and ethyl sulfate. 

SYNTHESIS 

Compounds of formula (1) can readily be synthesized from readily available starting materials using reaction pro- 
10 cedures and conditions quite familiar to those of ordinary skill in this art. The preten-ed procedure begins with a diamine 
triamine or tetramine of the formula H2N-R'-(NH-R")r-NH2. This polyamine compound is next alKoxylated. The alkoxy- 
lattng reactants are ethylene oxide, propylene oxide, or butylene oxide, or Oess prefened) a mixture thereof, depending 
on the desired choice of alkyi groups to become attached to the respective nitrogen atoms. The number of moles of 
alkylene oxide reactart. and the reaction conditions, are established such that the terminal primary amine hydrogen 
IS atoms are disubstituted with hydroxy alkyl. and each of the secondary amines, if any. is monosubstituted with hycfroxy 
al^. 

Next, the atkoxylated product is esterified by reaction of fatty acids with the respective hydfoxyl groups resutting 
from the alkoxyJation. As indicated above, the molecule may be completely esterified. but it is prden-ed for formulation 
reasons to achieve only partial ester if ication. There should however be at least one ester group per molecule of formula 
so (1). 

The esterification is carried out with carboxyfic acids of the formula R*qO)OH. wherein is straight or branched 
alkyl or alkenyl containing 9 to 21 cartxjn atoms and 0 to 4 cartxwvcarbon doutte bonds. While the esta-ification can be 
carried out with an appropriate quantity of one such carbootylic add. it is preferred for reasons of economy, product per- 
formance and convenience to employ mixtures of carboxyfic adds each corresponding to the fomwla R*C(0)OH. For 

25 instance, mixtures of such fatty acids from various animal and vegetable origins are conveniently commercially availa- 
ble. One example of such material is tallow fatty adds, which as is generally known in this field is a mixture of fatty acids 
predominantly composed of fatty adds containing 14, 1 6 and 18 carbon atoms, and 0. l and 2 degrees of unsaturation. 
Other prefen-ed sources indude coconut fatty adds, and canda tatty adds. Esterificatjon is carried out under conven- 
tional conditions, well known to the chemist in this field, allowing for the withdrawal of byproduct water. The number of 

so mdes of fatty add is selected to provide the desired average degree of esterification in the mixture of products formed 
upon esteriftcalion. 

Next, if desired, the esterified product or mixture of esterified products is quatemized and/or protonated. As recog- 
nized hereinabove, the esterified product can be completely quaternized. but it is preferred to cany out at most partial 
quaternization only, if any Ouatemization is carried out under conditions wefl known In this field for quaternization of 

35 anrunes. by reaction of the esterified amine with a suitable quaternizing agent The quatemizing agents have the formu- 
las O A and O^A. which can of course be the same and preferably are the same. With triamines and tetramines a sec- 
ond (or third) quaternizing agent O^A can be used: it Is likewise preferably the same as OU and Q^A- Preferably, only 
one particular quaternizing agent is employed, in wNch case all of the quaternizing substituems O wall be the same. 
Prefened quatemizing agents indude methyl chloride, dimethyl sulfate and diethyl sulfate. 

40 Protonation can be carried out by reacting the esterified product or mixture of products with an add of the formula 
HA. such as hydrochloric add. 

of the foregoing reactions can be canied out in solvent or in solvenl-free conditions, in each case employing 
conditlorts well established for the respective reactions in this field. 

45 Formmations/PrDnflrtiP<f 

The products as described herein exhibit a number of desirable properties making them particularly suitable for for- 
mulation into commercial products such as fabric softeners. 

Most notably, the compounds of formula (1) can readily be formulated into useful compositions such as aqueous 
so compositions, which acNeve the desired functionality and which are dear. i.e. transparent. This property can be real- 
ized at a variety of concentrations of active ingredient, vnth or even without spedal solvents or coupling agents. 

Other properties are realized as well. For instance, the products are biodegradability. Surprisingly, the embodi- 
ments wNch have no Q substituents. or wherein the only Q subslituerts are - H. exhibit particulariy high biodegradable. 

Also, the compounds of formula (1) exhibit advantageous stability, solubility, and freedom from excessively obiec- 
55 tionable color and Odor. 

The color stability is exhtorted in formulations wherein the compound or compounds of formula (1) are the only 
nitrogenous compounds present Cdor stabifrty is also exhibited in formulations wherein one or more compounds of for- 
mula (1) is present with one or more other quaternary ammonium fabric softening compounds. Thus, the compounds 
of the present invention improve the color stability of the other quaternary ammonium compounds present. 
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Thts property is shown in the following data, in which color stability was assessed by heating samples of each prod- 
uct shown in Table CS below to no»C in open tubes in an air circulation oven, periodically measuring the color (Gard- 
ner), and calculating the color change over time: 



Table-CS 



Product 


Color ai: 


Rate of color change/day 




start 


1 day 


2 days 


6 days 


At 2 days 


At6day5 


1 


2.5 


4.5 


6.0 


14.5 


1.75 


2.0 


2 


1. 


4.5 


6.5 


16. 


2.75 


2.5 


3 


1 


1.5 


4. 


8.5 


1.5 


1.3 


4 


4. 






11.5' 




1.9* 


5 


2.5 


5.5 


6.5 


12.5 


2.0 


1.7 


6 


3. 


4.5 


5.5 


5.5 


1.25 


0.4 


7 


2.5 


3.5 


3.5 


3.5 


0.5 


0.17 


6 


1. 


1. 


2. 


3.5 


0.5 


0.4 


9 


2-5 


2.5 


2.5 


2.5 


0. 


0. 


10 


1.5 


1.5 


1.5 


1.5 


0. 


0. 


11 


1.5 


1.5 


1.5 


2.5 


0 


0.17 


12 


2-5 


5.5 


7.5 


11.5 


2.5 


1.5 


13 


1. 






3-5* 




0.62' 


14 


1-5 






5-5- 




1.0' 


Key to product numbers: 

1: Soft tallaw derived, tristhanolamine-ester quaternary. 
Z: Soft taDow derived, methyl diethanolamine-ester quaternary 
3: Canola derived, triethanolamine-ester quaternary 
4; Soft tallow derived, dianudoamine quaternary 

5: Hexamethylene dianvne + 4 moles ethylene oxide + 2.5 nxMes soft taJlow fatty acids 1 rmle dimethyl sulfate 
6: As 5 except 2 moles dimethyl sulfate. 
7: As 6 except 2 moles of canola fatty acid. 

8: 6is(hexamethylene)triamine + 5 motes ethylene oxide + 4 moles soft tallow fatty add + 3 moles dimethytsuKate 

9: As 8 except 1.5 moles soft tallow fatty acid 

10: As 8 except 2. moles soft tallow fatty acid 

1 1: As 8 except 3. moles canola fatty add 

12: As 8 except 2. moles soft tallow fatty acid and not quaternized 

13: 50/50 (wt.%) mixture of 1 and 8 

14: 50^ (wt.%) mixture of 1 and bis(hexamelhylene) triamine + 5 moles ethylene awde + 3.5 moles soft tallow tatty 
add + 3 rrwles dimethytsulfate 



* - 4 day reacSngs and averages. 



SO The data show the substantial, significant improvement in color stability which the conpounds of the present inverv 
tion exhibit 

In particular, the compounds of formula (1) exhibit highly satisfactory fabric softening capabPities. 

The advantageous features of the compounds of formula (1). as wen as mixtures of such compounds, can be par- 
ticularty realized when they are formulated appropriately into products useable as fabric softeners, tt has been found 
55 that regardless of the other components that may be present in the fabric softener formulation, the pH of the formula- 
tion as a whole should be below 5. and preferably 2.5 to 4.0. in order to maintain low susceptibility of the ester function' 
ality to hydrolysis in water. The preferred manner for providing the desired pH value lies in addition of small amounts of 
an add such as HQ or H^SOa consistent with appropriate adjustment of the average degree of esterification and aver- 
age degree of quaternization mixture of compounds corresponding to formula (1). 
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Preferred emulsions useful as fabric softener compositions can contain about 2 to about 80 wt%. preferably 5 to 
30 wL%. and more preferably 6 to 25 wt%. of one or more compounds corresponding to formula {!). In general, higher 
solids contents can be provided more easily with lower degrees of quaternization. On the other hand, higher degrees 
of quaternization {such as a degree of quaternization approaching 2.0 for a diamine), lead to aqueous formulations 

5 wherein the maximun acceptable solids content withoirt excessive solubiSty problems is lower. 

The compounds of formula (l) can be formulated into dear fabric softener compositions with water and one or more 
of the solvents which are conventionally used in formulating fabric softeners. Examples of such solvents include isopro- 
panoi. hexylene glycol and propylene glycol. Such formulations generally comprise 10 wt% up to 50 wt.% of one or a 
mixture of compourvls of fornrmla (1). 

10 The fabric softening actives of formJa (1) can be fomiulated vwth greater ease than is encountered with conven- 
tional quaternary arrononium fabric softener actives. Most quaternary anrunonium conpounds exh2>it a tendency to 
form a gel during dilution with water when formulated in dear formulations. Hovrever, the corrpounds of formula (1) 
show very little gelation, or no gelation at all. during cfilution with water when formulated in dear formulations - even 
with cold vrater. wvhich would be expected to provoke gelation. This freedom from a tendency to gel moans that conpo- 

15 sitions induding compounds of formula (l) can be prepared at active concentrations of 40 wt% or Wgher. i.e. even 50 
wt.% or higher. The preparation itself of such formulations is much simpler; and the freedom from gelation means that 
when a formulator chooses to manufacture a more concentrated product for resale to the consumer, there is no need 
for special treatment to deal with gel formatioa Also, the freedom from gel formation means that the consumer can use 
the nwe concentrated product directly into the wash water in the wash or rinse cyde. without concern that a gelled 

20 byproduct would form that would reduce softening effldency and/or leave a deposit on the dothes. 

TTie ability of the compounds of formula (l) to form a dear fonmulation. at lower and at higher concentrations, 
extends also to formulations which also contain one or more other quaternary ammonium compounds as fabric softener 
co-actives. 

Additional quaternary ammonium compounds that may be present with the compound or corrpounds of formula { 1 ) 
ss In accordance with the present invention indude, but are not limited to. nitrogenous corrpounds selected from the group 
consisting of quatemized or acid salt derivatives of: 

(i) alkyienediamines trx^luding conpourxJs of the formula: 

30 

Z 

\ 

0 N — Rj 

n / 

35 R,-(C)e., 



-N' O 

\ 0 



wherein each R, is an acyclic alkyt or alkylene C^j-^zi hydrocarbon group, aach Z is -{RzOjo-iH, or -RjH. and R, 

and R3 are divalent C,-C6 alkylene groups: 

(H) substituted imidazoline compounds having the formula: 



N CH, 



.N CH, 



HO — R, 



(iii) substituted irredazoline compounds having the formula: 



ss 
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\ 



-CH, 



Ri— C- 



wherein and R2 are defined as abwe: 

H reaction products of higher fatty adds with alkylenetrlamines in. e.g.. a rTX)(ecuIar ratio of about 2:l. said reac- 
tion products containing compounds of the formula: 



0 O 

II II 
Rj — C — NH — Rj — NH — R, — NH — C — R^ 



wherein Ri . R2 and Ra are defined as abwe; 

(v) substituted imidazoline compounds having the formula: 



-CH, 



-CH, 



wherein G is -O- or -NH- and R, and R2 are defined as above; and mijrtures thereof. 

Preferred examples of corrpounds of formula (i) are those derived from hydrogenated tallow fatty adds and the 
hydroxyaJkytalkylenediamine N.2-hydroxyBthyl ethyl enediamine. such that R, is an aliphatic Cis-Cz, hydrocaibon 
group, and Rj and R3 are divalent ettiylene groups. 

A preferred example of compounds of formula (ii) is stearic hydroxyethyl imidazoline wherein R, is an aliphatic 
Cji hydrocarbon grotp and Rj is a divalBnt ethylene group. 

A prefen-ed example of compounds of formula frv) is N,N"-ditaIlowalkanoyldie!hylenetriamine where R^ is an 
aliphatic Ci 5-021 hydrocarbon group and R2 and R3 are divalent ethylene groups. 

A prefen-ed example of compounds of formula (v) is l-tallowamidoethyl-2-tallowimidazoline wherein R, is an 
aliphatic Cis-Cji hydrocartx)n group and Rj is a divalent ethylene group. 

Both N,N"-ditallowalkanoyfdiethylBnetriaminB and 1-tallowethylamido-2-taIJowimidazoline are reaction prod- 
ucts of tallow fatty adds and (Sethylenetriamtne, and are precursors of the cationic fabric softening agent methyl-1- 
tallowam»doethyl-2-tallowimida2olinium methylsulfate (see "Cationic Surface Active Agents as Fabric Softeners." 
RR. Egan. Journal of the American Oil & Chemicals Sodety. January 1978, pages 118-121). N.N"-cfitaIiowal- 
kanoyWiethytenetriamine and 1-tallowamidoe!hyl-2-tallowimida20line can be obtained from Witco Corporation. 
fylethyl-Hallowamidoethyl-2-taIlowim(da20linium methylsulfate is sold by Witco Corporation under the trade name 
Varisott® 475. 

Other useful softening agents include cationic nitrogenous quaternary ammonium compounds and salts. In the 
cationic nitrogenous salts hereia the anion A® provides electrical neutrality. Most often, the anion used to provide 
electrical neutrality in these salts is a halide, such as chloride, bromide, or iodide. However, other anions can be 
used, such as methylsuffate. ethylsuifate. acetate, formate, sulfate, carbonate, and the Kke. Chloride and methylsul- 
fate are prefened herein as the anion A'. 
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One type of cationic corrpounds are those containing one long chain acydic aliphatic C8-C22 hydrocartxwi 
group, selected from the group consisting of: 
(vi) acycfic quaternary amnrtonium salts having the formula: 



R, — V — R, 



Ae 



wherein R4 is an acyclic aliphatic Cg-Czj hydrocartxjn groi45. alkyl. benzyf or (C4-Cie alkyOKOCHgCI-yj.s-, 
Re are ■C4-saturated alkyl or hydroxyalkyi groips and A® is an anion; 
(vii) substia/ted imidazolinium satts having the formula: 



Rgand 



\ 

R, H 



CH- 



wherein is an acydic alkyl or alkytene C,2-C2t hydrocartwn group, R7 is hydrogen or a CtC* saturated 
alkyl Of hydroxyalkyi group. arxJ A is an anion; 
(via) sut>stituted imidazoBnrum salts having the formula; 



R,— C- I A 

N CH- 

/ \ 
HOR, R5 



wherein R^. Rj, R5 and A are as defined above: 
(bO dquatemaries of the formula {R^N(22)-(CH2)2.s-N(Z3))-2 . 2A- 

wherein R^ and each Z are independently as defined atxwe; 
(x) alkylpyridinium salts having the formula: 



AO 



wherein R4 is an acydic aliphatic Cg-Czj hydrocarbon group and A® is an anion; arxl 
(xi) alkanamide alkyl ene pyridinium salts having the formula: 
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wherein R, is an acyclic aliphatic C,2-C2, hydrocartxjn group. R2 is a divalent CyC^ alkylene group, and A® is an 
anion; and niixtures thereof. 

Examples of compound (vO are the monoalkyttrlmethyiammonium salts such as monotallowtrimethylammo- 
nium chloride. mono(hydrogenaIed tallow)-trimethylammoruum chloride. palnnityttrln>ethylammonium c*ilcride and 
soyatrintethylammonium chloride, sold by Witco Corporation \xnd& the trade name Adogen 471, Adogen 441, 
Adogen 444. and Adogen 415. respectively, tn these compounds. R4 is an acyclic aliphatic Cis-Cib hydrocarbon 
group, arxl R5 and Rg are methy! groups. Mono(hydrogenated talIow)trimethy!arTwnonium chloride and monotal- 
lowtrimethylammonium chloride are preferred. Other examples of compound (vi) are behenyltrimethylammonium 
chloride wherein is a C22 hydrocarbon group and sold under the trade name Kemamine® Q2803-C by Humko 
Cherrecal Division of Witco Corporation: soyadimethylethytammonium ethylsuHate wherein R4 is a C-ig-Cig hydro- 
carbon group, R5 is a methyt group. Rg is an ethyl group, and A' is an ethytsulfate anion; and methyl bis(2-hyclrox- 
yethyt)octadecylamnnonium chloride wherein R4 is a Cie hydrocarbon group. Rs is a 2-hydroDcyethyl group and Rg 
is a methyl group. 

An example of compound (viii) is 1-€thyH-(2*hydroxyethyO-2-isoheptadecylimidazolinium ethylsulfate wherein 
Ri is a Ct7 hydrocarbon group, R2 is an ethylene groi?). R5 is an ethyl group, and A* is an ethylsuKate anion. 

Other fabric softening agents useful in the present invention indude cationic nitrogenous salts having two or 
more long chain acyclic aliphatic Cg-Css hydrocartxjn groups or one said group and an arylalkyl group. Examples 
include: 

(xji) acydic quaternary ammonium satts having the formula: 



R4 
I 

R,— N — R» 



wherein each R4 is an acydic aliphatic Ce-Ca^ hydrocarbon group. R5 is a C,-C4 saturated alkyi or hydroxyalkyl 
group, Rg is seleded from the group consisting of R4 and R5 groups, and A® is an anion defined as above; 
(xlii) diamido quaternary animonium salts having the fonmula; 



Ri — C — NH — Rj — N — Rj — KH — C — R^ 



Ae 



wherein each R, is an acyclic alkyI or alkylene C^r^^ hydrocarbon group, each R2 is a divalent alkylene group 
having 1 to 3 carbon atoms, R5 and Rg are C1-C4 saturated alkyt or hydroxyalky] groups, and A® is an anion; 
(xiv) alkoxylated diamido quaternary ammonium salts having the formula: 
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— C — NH — R»- 



^ 

-N — Rj — NH — 
(CHjCHiO)„H 



:— Ri 



Ae 



wherein n is equal to i to about 5. and Ri, R2. R5 and A® are as defined above; 
{w) quaternary ammonium oonpounds having the formula: 



wherein each R4 is an acycGc afiphatic C8*C22 hydrocartxm carbon group, each R5 is a Ci>C4 saturated aJKyi or 

hydraxyalM gi^oupw and is an anion; 

(xw*) arrvde-substituted imidazotintum salts having the formula: 



— C 



N CH, 



Ae 



, N CH, 

Ri C — ^NH — Rj Rs 



wherein each R^ is an acyclic aliphatic C^s'^i hydrocarbon group. R^ is a divalent alkylene group having 1 to 3 
carbon atoms, and R5 and A® are as defined above or R^ is • H; and 
(xvil) ester-substituted imidazolinium salts having the formula: 




AO 



wherein R^, Rj. Rg and A® are as defined above; and mi^dures thereof. 
5f Examples of compound (xir) are the well-Known diaDcyldimethylammonium salts such as ditallowdimethytam- 

montum chloride, ditallowdimethylammonium methylsulfate, di(hydrogenated taIlaw)t£methylammonium chloride, 
distearyldimethytammonium chloride, dibehenyldimethyiammonium chloride. Di(hydrogenated tallow)dtmethylam- 
rronium chloride and ditallowdimethylammonium chloride are preferred. Examples of commercially avail^e 
dialKyldimethyl ammonium salts usat^e in the present invention are (S(hydrogenated tallow)dimethy)ammonium 
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chloride (trade name Adogen 442), ditallcwdtmethylammoniuin chloride (trade name Adogen 470), distearyld- 
tmethylammonium chloride {trade name Arosurf TA-lOO), all available from Witco Corporation. DibehenyWimethyl- 
ammontum chloride wherein R4 is an acyclic aliphatic Cjz hydrocartwn group is sold urwJer the trade name 
Kemamine Q-2802C by Humko Chemical Division of Witco Corporation. 

Examples of compound (xiii) are methyIbis(taltowamidoethyO (2-hydroxyelhy*)ammonium melhyJsulfate and 
methylbts(hydrogenated taltowamidoethyl)(2-hydroxyethy()ammonjum methylsutfate wherein R, is an acyclic 
aliphatic C^srO^j hydrocarbon group, R2 is an ethylene group. R5 is a methyl group. R9 s a hydroxyaJKyl group and 
A* is a methyfsulfate anion; these materials are available from Witco Corporation under the trade names V&risoft 
222 and Varisoft 110. respectively. 

An exarrple of compound (xv) is dimethytetearylbenzylammonium chloride wherein R* is an acyclic aliphatic 
C18 hydrocarbon group. R5 is a methyl group and A" is a chloride anion, which is sold under the trade name \terisott 
SDC by Wttco Corporation. 

Examples of compound (xvi) are 1 -methyl- VtaHowamidoethyl-2-tallowimidazolinium methylsutfate and 1- 
methyl-l-(hydrogenated tallowamidoethyI)-2-{hydrogenated tatlow)imidazolinium methytsuKate wherein R, is an 
acydic afiphatic Ci5-C,7 hydrocarbon group, Rj is an ethylene group. R5 is a methyl group and A* is a chloride 
anion: they are sdd under the trade names Varisoft 475 and Varisoft 445 respectively, by Witco. 

Additional examples 0! fabric softening compounds useful in the present invention include 
(xviii) compounds characterized by the formula; 



R„ — ^N— CHjC- 
CH, 



wherein 

Ri 1 is a radical selected from the group consisting of (a) straight chain aliphatic hydrocartwn radicals each of 
which contains from 12 through 24 carbon atoms, (b) ether radicals each of which has the sti-ucture; 
Ri30(CH20)y-, (c) amide radicals each of which has the structure: 

R,4C(0)NH(CH2)y-. 

and (d) ester radicals each of which has the structure: 



0 
II 

R„C— 0{CH,),— , 



R12 is a straight chain aliphatic hydrocarbon radical containing from 12 to 32 carbon atoms. 
R13 is a straight chain aliphatic hydrocarbon radical containing from 8 to 18 carbon atoms. 
R14 is a straight chain aliphatic hydrocarbon radical containing from 7 to 17 caitxn atoms, 
A is an alkoxy radical containing one oxygen atom and either two or three carbon atoms. 
X is an atom selected from the group consisting of bromine and chlorine, 
m is an integer of from 1 through 12. and 
y is an integer which is either 2 or 3. 



Yet additional examples of fabric softening compounds useful in the present invention include 
(xix) compounds having the formula: 
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II 



Ri,— N-+ CHjf^-N j-C 



wherein each is selected trom the group consisting of hydrogen and Ci-C4 alkyl. each Ris is selected 
from the group consisting of Ci-C4 alkyl and 



each is selected from the group consisting of Cs-Cja alkyl and alkenyJ groups, each Rig is selected from 
the group consisting of hydrogen and C1-C4 alkyl. each y is 0 or 1, x is 0 or 1 and each n is from 1 to 6; 
(xx) amides represented by the formula: 




wherein R^g and Rjo are. selected independently, Cv22 alk(6n)yl aryl, or alkyl aryl groups, Rji is hydrogen, 
or a C,.22 alk(en)yl, aryl or alkyl-aryl group, or is O-R4. wherein Rjj is a C^.22 alk{en)yl, aryl or atkyl-aryl group, and 
R21 and R22 possibly containing 1 to 10 ethylene oxide inits, or functional groups selected from hydroxy, amine, 
amide, ester, and ether groups: the aryl groups being pwssibty derived from hetero'cyclic compounds; at least one 
of the R,9 and R20 groups contains 10 or more carbon atoms; the sum of cart)on atoms in Rig+Rao+Rzi is equal 
to or greater than 14. Preferably, the sum of cartoon atoms in Rt?+F^ is equal to ch- greater than 16. 

Such species include N,N-ditallow acetamide, N,N-dicoconut acetamide, N.N-dioctadecyl propanamlde, N- 
dodecyl. N-octadecyl acetamide, N-hexadecyt, N-dodecyl butanamide. N.N-dttallow benzamide. N.N-dicoconut 
benzamide, and N,N-dttatlow 2-pherTyt acetamidd. 

Additional fabric softening compounds useful in the present invention include all ester^quaternaries. including 
but not limited to: 

(xxl) compounds of any of the formulas 



R"-C(0)-{0- (AIk»M)i.. 
R"-C{0) - (O- {AlJc") )^.; 




wheretn 



R»^-C(0) -0-CH- (c:h3)(,.,n-o"'x- 
R"-C(0)-0-(CH,),.3 
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each R^** is independently a saturated or unsaturated alkyi or alkylene radical containing 12 to 22 carbon 
atoms: 

and tf'** are alkyi containing 1 to 4 cartwn atoms or benzyl. -CH2CH2OH. or -CH2CH(OH)CH3. or O^^* 
can be R2^-C(0)-(0-(Alk2i)),^.; 
5 each AIK^ is independently C^H^, C^H^ or C4H8: 

is alkyI containing 1 to 4 carbon atoms or benzyl. -CH2CH2OH or -CH2CH(OH)CH3; and 
X* is an anion: 

(xxn) compounds of tfie fornuda 

10 

(A" — N { CH,) — nC^'^*^' •n ( 2" .» 

wherein each fiP is the same or different and each is alkyI containing up to 3 cartjon atoms, benzyl, w H-(AIk^^- 
0)i.3-Alk22- wherein each Alk^^ signifies -CH2CH2-. -CHtCI-yCHz-, or -CHjCKCHj)-. provided further that one of 
20 the can be hydrogen: 

D is methyt, ethyl, propyl. -{CH2)i.3COO". benzyl or hydrogen; 
i is 0 on and j is 0 or 1, provided that the sum of (i + j) ts 1 or 2: 

each is a straight or branched saturated or unsaturated al'phatic group containing up to 3 caji>on-cartx)n 
25 double bonds and containing 1 1 to 23 cart»n atoms; 

n is (two minus the number of -(CH2)i.3COO' Gut>stituent& present); and 
Z^^ is an anion; 

(xxui) compourxls of the formula 

30 

r23^C{0)0(CH2),.s1(h-C{0)NH(CH2)2.5*N(R23*)(R2»*)-(CH2)2.5-OC{0)R23x- 

wherein 

35 each R^ is independently straight or branched aDcyt or afkeny) rontaining 6 to 22 cartwn atoms; 

R^ is straight or branched alkyI or hydroxyatkyi containing 1 to 3 cartxxi atoms, benzyl, or -C2H40C(0)R4 
wherein R^ is straight or branched alk^ or alken^ containing 8 to 22 carbon atoms; 

is H, -CH^. -C2H5 or benzyl; and 
X* Is an anion. 

40 C Adogen " Arosurf " and * Vartsott ' are trademarks of Witco Corp.) 

In a preferred embodiment of this invention, tabric softener for mutations which are dear (trarwtucent or transparent) 
and easily dispersed in water can be provided by tnctucfing an appropriate amount of one or more straight or branched 
alkyl dbls containing 4 to 12 carbon atoms, and/or atkoxylates of such dic^s with up to 40 alkoxy units per diol moiety, 
45 wherein the alkoxylate chains are composed of altaixy units which are ethoxy, propoxy or butoxy or mixtures thereof, 
and preferably ethoxy or isopropoxy. 

These diols and alkoxytates correspond to the formula (T) 

HO-(X-0)rR^-tO-Y)y-OH (T) 

50 

wherein each X and each Y is ethylene {i.e. -C2H4-), propylene (i.e. -CsHg-). or butylene (i.e. -C4H3-); x is 0-40: y is 0- 
40; the sum (x + y) is 0-40; and is straight, branched or cyclic alkyl containing 4 to 12 cartxin atoms. Preferably, R^ 
contains 7-12 or even 7-9 cartxwi atoms. 

The alkylene residue in fornuila (T) represents a saturated, straight-chain, branched-chain, or cyclic moiety con- 
55 taining 4 to 12 carbon atoms. It is preferred that is branched: the term "branched" is intended to encompass struc- 
tures having one side alkyl chain, more than one side alkyl chain, or one or more side alkyl chains one or more of wtiich 
is itself branched. Branched structures include cyclic structures sut>stituted with one or more alkyt groups which can be 
straight or branched. Examples of suitable R"*" groups include •CH2CH2CH2-. -C(CH3)CH2-. -CH2CH(CH3)CH2-. - 
CH2C(CH3)2CH2-. -CH2CH(CH2CH2CH2CH3)-. -(CH2)6-. 
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-iH(CH,),CH(CH,)7J, 

5 

-CH2C(CH3)2CH{CH{CH3)2)., and -CH2CH(CH2CH3)CH2CH2CH2CH2-. 

In the alkDxylated diois, the number of repeating units In each poly(alkoxy) chain can be up to 40 but it is preferred 
that each chain contains 1 to 10 repeating alkoxy units or nwe preferably 1 to 5 alkoxy units. The preferred alkoxy 

10 chains are poly(ethoxy). or are composed of 1 to 2 ethoxy unite capped with a chain of 1 to 5 propoxy units. 

Compounds of the formula fT) defined above are in many instances commercially available. Conpounds of formula 
(T) can be prepared in straightfomrard manner familiar to those of ordinary skill in this art by obtaining or preparing the 
corresponding precursor diol of the formula HO-R^-OH. and then attoxytaling the precursor dk>l with a stoichiometricaDy 
appropriate number of moles of the desired corresponding alkylene oxide, much as ethylene oxide, propylene oxide. 

IS and/or butylene oxide. In those cases where it is desired to alkoxytate only one of the hydroxyl groups on the precursor 
diol. in some embodiments the aikoxyiation will preferentially occur at only one of the hydroxyl groups, particularly 
where one of them is a primary hydroxyl and the other is a secondary hydroxyl. However, iri those cases where both 
hydroxyl groups on the precursor did might tend to alkoxylate but aikoxyiation at only one of the hydroxyl groups is 
desired, the hydroxyl group at which aikoxyiation is desired not to occur can be protected by preliminarily reacting it vwth 

20 a suTtat>le protecting group such as a lower alkyi moiety or an esterifying substituent. Thereafter, following the altoxyla- 
tion. the protecting grcMjp is renx>ved in a known manner. 

Preferred examples of compounds of the foregoing formula (T) include any one. or mixtures, of 2,2.4-trimethyl-1,3- 
pentane diol (refen-ed to herein as "TMPD") and/or 2-elhy!hexane-1 . 3-diol, and/or the reaction product of TMPD and/or 
2-«hylhexane-l. 3-diol vnth 1 to 10 moles of ethylene oxide, and preferaWy with 1 to 5 mdles of ethylene oxide, as well 

2S as analogs alknxytated with other C3 or C4 alkyl oxides or mixtures of any of C2. Cg and/or C4 alkyI oxides. Since the 
diol which is alkmtylated includes one primary hydroxyl group and one secondary hydroxyl group, the aikoxyiation pro- 
ceeds predominantly at the primary hydroxyl group. 

The compositions which contain one or more compounds of fornruila (1) can also contain one or a mixture of com- 
pounds of the formula (E) 

30 

R^^C(0) -R^-{OC(0)R^Vi (E) 

wherein is straight, cyclic or branched alkyl containing 1-15 carbon atoms, and R^"* is optionally substituted with 1 
to 3 hydroxy! groups; and wherein R^ is straight cyclic or branched alkyl containing 1 to 10 carbon atoms, and R" is 
35 substituted with 0 to 3 hydroxyl groups, and R^ can optionally be substituted with a group of the stoicture -OC{0)-R^^ 
wherein R^ Is straight, cyclic or branched alkyl containing 1 to 15 cariMn atoms and is optionally substituted with a 
hydroxyl group. 

Preferred compounds of formula (E) include those wherein R^ contains 2 or 3 carbon atoms. 6.Q. glycol and glyc- 
eryl derivative, or contains about 8 carbon atoms, e.g. derivatives of 2.2.4-trimethylpentane diol or of 2-ethyl hex- 
40 ane did. Preferred compounds of formula (E) include 2^.4-trimethy(-l .3-pemane diol monoisobutyrate. hydroxypivalyl 
hydroxypivalate, and the monoester of TMPD with hydroxypivalic add. 

Formulations can also contain what may be termed aesthetic additives present in small amounts, generally up to 1 
wt.%. to provide properties such as fragrance, preservative, viscosity control, and/or color. 

The formulations according to the present invention exhibit highly satisfactory viscositites. generally as pourable 
*s and even sprayable fluids. 

The following examples are provided for purposes of further description of the present invention. The examples are 
not interKled to limit the scope of that which is regarded as the invention. 

EXAMPLE 1 

so 

1,6-Hexamethylene diamine was reacted with 4 moles of ethylene oxide per mole of diamine. The ethoxylate was 
esterif ied in two different runs with a mixture of Ci4-Ct8 fatty adds (2 rrwles of fatty add per mole of ethoxylate) follow- 
ing which the diamine was quatemized with 2 moles of dimethyl sulfate per mole of diamine. In Run (1 -A) the fatty adds 
were a commercial mixture of taltow fatly adds and in Run (1-B) the fatty adds were otatoined from canda oil. 

55 

£?CAMP|-^g 

This exanple illustrates formulations of compounds according to formula (1) in corrventional solvent systems. A 
product was made by thoroughly blending the quaternary and solvent, then blending in the fragrance arxJ then the 
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water. The components and the amoums thereof were: 



Component 


Arrwunt (wt.%) 


Product of Run 1-B (85 wt.% in tsoproparx)!) 


23.5 


Sotvent (hexylene glycol) 


18-20 


Fragrance 


1.0 


Oeionized water 


55.5 


Dye/Preservative 


q.s. 



15 The resuhing formulations had a doud point of 45»C.. a meWng point above 1 0*C.. and a Gardner color of above 
0.5. The quaternary product of Run 1 -B exhibits little or no gelation upon addition to water. 

The above tormulation was repeated except using a 50:50 (wt) nnixture of products prepared in accordance with 
Runs 1 -A and 1 -B. The resutting fornnuiation has a dood point of 50-55'C. and exhibits satisfactory properties. 

20 EXAMPLE 3 

This example illustrates that dear tornriula^or^ can be made which contain a conventional quaternary ammonium 
fat»1c softener compound together with one or a mixture of con^pounds of formula (1) as defined herein. This discovery 
is particularly unexpected in that many conventional quaternary ammonium fabric softener actives, such as the di(Cs- 
25 C22 alkyl/atkenyO di(Ci*C4 alkyt) quaternary amnnonium compounds. Gke the one employed in this example, canrwt 
readily be forrrulaled into a dear composition in an acceptable amount using existing solvent systems or solvent/cou- 
pling agent systems. 

A conposition was made using the procedure used in Example 2. The components and the amounts thereof were: 

30 



Component 


Amount (wt.%) 


Product of Run 1 -B. 85 wL% in isopropanol 


14.1 


Ditallow dimethyl ammonium chloride CAdogen 470', Wrtco Corp.). 75 wL% in isopropanol 


10.7 


Hexylene glycol 


24.0 


Deionized water 


61.9 


Fragrance 


1.0 


Oye^eservative 


q.s. 



The resutting product has a doud point of 45-50»C, and a melting poinl of 27»C. 
45 hs color is less than 0.5 Gardner. 

Additional formulations employing another sdvent system indude the following, made by the procedure disdosed 
in Example 2. 



so 



55 
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Connponent 


Amount (wt%) 


Product of Run 1-B 


23.5 


TMPD 


7.5 


Hexytene Gtycol 


7.5 


Fragrance 


0.5-1 


Preservative 


q.s. 


Detonized water 


60.5 



EXAMPLES 



Component 


Amount (wt%) 


Product of Run 1-A 


11.8 


Product of Run 1-B 


11.8 


TMPD 


7.5 


Hexylene Qlyool 


7.5 


Fragrance 


0.5-1. 


Preservative 


q.&. 


Detonized water 


60.5 



More generally, exemplary fomnutation guidelines for fabric softener conpositions wfiich include polyester polyqua- 
ternary products confomning to formula (1), include the following: 

Clear PolvBSter Polvpuatemarv rn Conventional solventfs) 



Component 


Amount (wt%) 


Producl(s) conforming to formula (1) 


15-20 


Solvent(s) {e.g. isopropanot, hexylene glycol 


20-30 


Dye. preservative 


As needed 


Deionized Water 


To 100. 
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Clear Polyester PQlvouaternary with Couolrnp Anent 



PrcxJuct(s) conforming to formula (1 ) 


15-25 


Couplir^g aoent(s) {e.g. did or altoxylate of formula (T) and/or hydratyester of formula (E)) 


10-15 


Acid (e.g. HO) 


to pH 2.5-4. 


Dye. preservative 


As needed 


Deionized water 


To 100. 



Claims 

1 . Compounds of the formula (1 ) 



, +{0-4) 



wherein each of R' and R" is independently a Bnear, branched or cydic alkyi group containing 2 to 12 carton 
atoms, wherein no two nitrogen atoms are separated by -fewer than 2 carbon atoms: 

each of A\ A^. A^. A* and each occun-ence of A^ is independently straight or branched alkyi containing 2 to 4 
carbon atoms; 

each of H\ r3 and and each occun-ence of R^ is independently -H or R*C(eO)- wherein R* is straight 

or branched alkyI or alkenyl containing 9 to 21 carbon atoms and 0 to 4 carbon-carbon double bords; provided 

that at least one of R\ R^, r3, r< or r5 is R*C(«0>: 

each of Q\ q2 and Q3 is -H.-CHa, -C2H5. or - CHjCHsCOOH: 

r is 0-2; 

i is 0-1. j is 0*1. each k is 0-1 and the sum of (i^-j^4<^ is 0^- or a 



L 



til CC ^vc/j 



-N-R*-N-, 



N.R*-N" or -N-R**-N- 



moiety is 




^CH,CH, 
CH,CH, 



A is a monovalent anion; and n is the nurrtter of moles of A needed to give the compound of formula (A) zero 
net charge. 
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2. A oompound of the formula (Q) 
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\ 



/ 



R'-0-A*-N-R*- (N-R**),-N-A'-0-R* 



• nA 



(Q) 



wherein each oi R* and R" is independently a linear, tiranched or cyclic alkyl group containing 2 to 12 cartxjn 
atoms, wherein no two nitrogen atoms are separated by fewer than 2 cartxin atoms: 

each of . A^. A^, A* and each occurrence of A^ is independentfy straight or branched alkyl containing 2 to 4 
carbon atoms; 

each of R\ R^, R^, and R* and each occurence of is independently -H or R*C(«0)- wherein R* is straight 
or branched alkyl or alkenyl containing 9 to 21 carbon atoms and 0 to 4 carbon-carbon double bonds: provided 
that at least one of R\ R^. R^. R* or R* is R\:{-0)-: 
each of Q\ and is .CH3. -C2H5, or - CHjCHgCOOH; 
r is 0-2; 

itsD-l, jisO-1. each kisO*1 and the sum of fHt*^) is 1-4; or a 



-N-R*-JtJ-, -N-R*-N- or -N-R**-«- 
Q' Q3 



moiety is 



/CH,CH,. 
-N ^N- 



40 

A is a monovalent anion; artd n is the number of moles of A needed to give the compound of formula (Q) zero 
net charge. 

3. A oompound according to daim 1 wherein R' Is -(01-12)2^*- 

45 

4. A oompound according to daim 1 wherein R* is •(CH2)2*- 

5. A compound according to daim 1 wherein R' is -{CH2)5-. 

so 6. A compound according to daim 1 which is substituted with one R*C(0)- group. 

7. A corrpound according to daim 1 which is substituted with two R\J(0)- groups. 

8. A corrpound according to daim 1 wrtiich is substituted with three R\;(0)* groups. 

55 

9. A oompound according to daim 1 which is substituted with four R^(0)- grojps. 

10. A compound according to d^ 1 wherein r is 0. 
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11- A conpound according to datm 1 wherein r is 1. 

12. A compound according to daim 1 wherein r is 2. 

5 1 3. A mixture of two or more compounds oi formula ( 1 ) as defined in daim l . wherein the compounds and the amounts 
thereof are selected such that on average per mole of compounds of formula (1) In said mixture, the number of sut>- 
stituents of the formula R^{*0)- is 1-4. 

14. A mixture of two or more compounds of formula (1 ) as defined in daim 1 . wherein the connpounds and the amounts 
10 thereof are selected such that on average per mole of corrpounds of formula ( 1 ) in said rrtixture, the number of sut>- 

stituents of the formula R\5{«:0>- is 2-3. 

1 5. A mixture of two or more compounds of formula (1) as defined in daim 1 . wherein the compounds and the amounts 
thereof are selected such that on average per mole of compounds of fCM^mula (1) in said mixture, the sixn of 04+^) 

75 is 1.5-3.0. 

1 6. A mixture of two or more compounds of formula (1) as defined in daim l . wherein R is zero, and wherein the com- 
pounds and the amounts thereof are selected such that on average per mole of compounds of formula (1) in said 
mixture, the sum of 0-4) « 1.5-2.0. 

20 

17. A mixture accortfing to daim 13 wherein R* is •{0H2)2^- 

18. A mixture accorcfing to daim 13 wherein R* is •{CH^2'- 
25 1 9. A mixture according to daim 13 wherein R* is -iCH^^; 

20. A liquid composition usefiJ as a fabric softerter and comprising 

(a) a poJyquaternary component selected from the group consisting of compounds of the formula (l) 

h (0-4) 

r2-0-A'\-R*- (N-R**)^-N-A*-0-RM» nA (1) 



wherein each of R' and R** is independently a linear, t>randied or cydic alkyl group containing 2 to 12 carbon 
atoms, wherein no two nitrogen atoms are separated by fewer than 2 carbon atoms: 

each of a\ A^, A^. A* and each occun-ence of A^ is independently straight or branched containing 2 to 4 
carbon atoms; 

each of R\ R^. R^, and R* and each occurrence of R^ is independently -H or R*C(«0)- wherein R* is 
straight or branched alkyt or alkenyl containing 9 to 21 carbon atoms and 0 to 4 carbon-carbon double 
bonds: provided thai at least one of R\ R^. R^, R^ or R^ is r\:(=0)-; 
each of Q\ Q2 and Q2 is -H, -CHa, -CjHs. or - CHjCHjCOOH; 
r is 0-2; 

i is 0-1, i is 0-1 , each K is 0-1 and the sum of (i4+K) is 0-4; or a 

-N-R*-N-, -N-R*-N- -N.R^*-N- 
Q' i> 



moiety is 
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CH,CH, 



A is a mofwvalent anion; and n is the number of moles of A needed to give the compound of formula (1) 
zero net charge; 

(b) water; and 

(c) optionally one or more solvents, cosotvents. or both. 
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